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ISRO SATELLITE CENTRE (ISAC) RENAMED AS 
U.R. RAO SATELLITE CENTRE (URSC) 


The man whose name the Centre is named after, Prof. Udupi Ramachandra Rao, more popularly known as U. R. Rao played a stellar 
role in the unenviable task of building an endogenous space technology capability in India, weathering all the initial difficulties, 
obstacles and failures he faced and devised unique satellite applications of direct relevance to the country. A rare combination of 
scientific passion, forthright and an eye for detail. Prof. U. R. Rao, till his last breath kept himself associated with the contemporary 
Indian Space Missions like Mars Orbiter Mission (MOM) and the upcoming Mission to Sun - Aditya LI. 

Returning in 1966 from the famed Massachusetts Institute of Technology (MIT) USA, where he worked as post doc and armed with 
his exposure to space missions through the Mariner-2, Pioneer 6, 7, 8 and 9 deep space probes and the Explorer 34 & 41 satellites, 
he carried out research in high energy at the Physical Research Laboratory (PRL). 

In the meantime. Prof. Vikram Sarabhai was in the hunt for Indian talent to head the indigenous satellite building activity in the country. 
He requested Prof. U.R. Rao to prepare a blue print for satellite development and applications. He then successfully egged a reluctant 
Prof. Rao to spearhead the activity, being the only man in the country at that time with exposure to satellite systems. 

He gathered a young team of engineers from the PRL to what was then known as Satellite Systems Division (SSD) in 
Thiruvananthapuram and started design of a 100 kg satellite for a possible launch on board the USA's scout launch vehicle. 


But the scene changed when the erstwhile USSR offered a proposal for enabling India to develop 
and launch a much bigger satellite. 

When the satellite building plan took its shape, with a handful of engineers fresh from college 
and scarce infrastructure, it is believed that, the work on the first Indian satellite 'Aryabhata' 
started on 25*'' September 1972 (Ganesh Chaturthi). It requires a man of great gut and 
confidence to take up this challenge with practically no infrastructure and manpower skills to 
execute the specialised task on hand. The story of the Peenya Industrial sheds being converted 
to space grade laboratories, a group of engineers visiting US and hunting for space components, 
appointment orders to the new recruits being given in hand after the interview, the solicitation 
and persuasion of industries all over the country to respond to the stringent schedules, the fabled 
procurement process for equipment and materials now appear to be a folklore - yet they remain 
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true in the annals of ISAC's history. These seemingly impossible 
tasks were made possible, single handedly by sheer dint of 
courage, grit, confidence, vision and the forceful personality of 
one man - Prof. Rao who as the Project Director of Indo-Soviet 
Satellite Project (ISSP) enthused, cajoled, led the young team of 
fresh engineers and managed this arduous task. What followed 
the successful launch of Aryabhata mirrors Prof. Rao's vision as 
institution builder. The then Chairman of ISRO, Prof. S. Dhawan 
is himself on record that he called the grandiose plans of 
Pof. Rao for a satellite centre as'a dream'and his project profile 
'farfetched'. 

The promise of successful Aryabhata project coupled with a 
concrete scheme for satellite technology development for national development led to the establishment of 1SRO Satellite 
Centre (ISAC)'on 3’^'* November 1976 with Prof. Rao as the founding Director. Rest is history. But history at best retains 
not the fire of the past but only the ashes. Hence, it has to be an eulogy on Prof. Rao whose farsightedness and vision has seen 

Prof. U.R. Rao is credited with the systemic structures he created 
in the complex project management structure for ISRO's Satellite 
Projects. He introduced the matrix management structure for 
optimally utilizing scarce resources across the projects ensuring 
decision making at decentralized levels where expertise lie, 
while at the same time emphasizing configuration management, 
system engineering practices with enhanced co-ordination, 
interface control, quality assurance and effective documentation. 
This edifice continues to stand firm even to this day at ISAC (now 
URSC). He led the experimental phase of the Indian Satellite 
Programme with aplomb and laid the firm foundation for 
the satellite technology in country. Later, as Chairman, ISRO / 
Secretary DOS, he successfully ushered in the satellite operational era, and in the process was the cause for devising a number 
of novel satellite applications tailor made for Indian conditions. 

Each brick of the ISAC building would resound with his name for eternity as the hallowed portals of the centre bear his indelible 
footprints. It is only natural and apt that ISAC - a centre which he built brick by brick through his vision, far sightedness and 
leadership should be named after him at this juncture as he slips and travels towards eternal boundaries of time and space. 

The birth and growth of ISAC from the humble industrial sheds in Peenya to a state of the art global satellite building facility 
will stand as witness for the indomitable will and clairvoyance of Prof. Rao as an instrumental builder, motivator, leader and a 
man of substances for the future times to come. 

The grateful entire ISAC Community salutes the life, works and memory of its grand Sire in reverence - because his 
contribution to ISAC is more than many to be recounted and beyond just acknowledgement ISAC itself is renamed 
as U.R. Rao Satellite Centre with effect from 2nd April 2018. 

G N V Prasad, DD, MISA 




tUe- 'llnc^qMUt Qo4n4nittee- 

Dear Readers, • • 

Honorable Prinne Minister of India renamed ISRO Satellite Centre as U. R. Rao Satellite Centre to commemorate Prof. U. R. Rao, 
his contributions and dedication towards developing satellite technology in India. This Centre was dream and vision of 
Prof. U. R. Rao, who sowed the seed in Peenya industrial sheds and replanted it near NAL and HAL when it started flourishing. 
UPAGRAH team thanks all URSCians who realized his dream with their hard work and sharp skills. 

UPAGRAH team has brought out this issue with new ideas. It looks for regular contribution of articles from its readers to make 
every issue an interesting collector's copy. In this issue, apart from technical articles and events, a page is dedicated to exhibit 
hidden talents of our employees. We seek suggestions from the readers to make this newsletter more attractive and informative. 

Editorial Committee 





ISAC evolve into a Centre of technological excellence. 
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Upagrah 

In its forty third flight, ISRO's Polar Satellite Launch Vehicle PSLV-C41 successfully launched the 1425 kg IRNSS-11 Navigation 
Satellite on April 12,2018 from Satish Dhawan Space Centre SHAR, Sriharikota. 

Indian Regional Navigation Satellite Systenn(IRNSS) is a major project under Indian Space Research Organization. The baseline 
constellation (NavIC: Navigation with Indian constellation) already have seven satellites prior to IRNSS-11 launch in the orbit, of which 
three satellites are in geo-stationary with 5° inclination located at orbital slots of 32.5° E, 83° E and 129.5° E longitudes.The remaining 
four satellites are in geo-synchronous orbit with 29° inclination located(2 each) at orbital slots of 55° E and 111.75° E longitudes. 

The mission objective is to develop an independent satellite based navigation system capable of providing uninterrupted navigation 
services with position accuracy better than 20m over India and a region extending about 1500km around India. Vehicles and even 
individuals like trekkers travelling in this region over land, sea or in the air can get very accurate information about their position, 
velocity and exact time using this system. 

IRNSS-11 is the ninth satellite realized in the series, the configuration is similar to earlier IRNSS satellites.The 
following are the salient features. 

Lift off mass: 1425 Kgs 
Dry Mass: 596 Kgs 

Launch vehicle Interface: 937mm Standard dia. 

Power: 2 solar panels generating 1671W, each wing one panel, one Lithium Ion battery with 
90AH capacity 

Propulsion : Unified bi-propellant system, 440 Newton Liquid Apogee Motor, Twelve 22N 
thrusters 

Control System: Zero momentum based system. Orientation input from Sun and Star sensors; 

Reaction wheels. Magnetic Torquers and 22 Newton thrusters as actuators 
Mission life: > 10 Years 
Launch Vehicle :PSLV-C41 XL version 

IRNSS-11 satellite has two types of payloads — Navigation and Ranging payload like previous satellite. 

The navigation payload is a broadcasting type of payload which will transmit navigation service 
signals to the users and operates in'S'andlS'bands.The ranging payload comprises a CDMA ranging transponder which is used for 
ranging and operates in C-band. Corner Cube Retro Reflector is also incorporated for Laser ranging. 

IRNSS provides two type of services viz. Standard Positioning Service (SPS) and Restricted Service (RS) with encryption (improved 
version compared to other IRNSS satellites). The navigation payload will transmit the ranging codes being generated on-board with 
the navigation data up-linked from the ground using TTC transponder. The payload will transmit the signals at L band(1176.45 MHz) 
& S band (2492.028 MHz). It will radiate total EIRP of 36dBW over 24 MHz bandwidth at L band & 39dBW over 16.5MHz bandwidth at 
S band for the composite signal. 

Seven satellites have already been successfully positioned in the orbit by India's workhorse launch vehicle PSLV (PSLVC22/IRNSS-1 A/ 
July 2013, PSLV-C24/IRNSS-1B/April 2014, PSLV-C26/IRNSS-1 C/Oct 2014,PSLV-C27/IRNSS-ID/March 2015, PSLV-C31/IRNSS-1 E/Jan 
2016, PSLV-C32/IRNSS-1F /March 2016, PSLV-C33/IRNSS-1 G/April 2016). 

IRNSS-11 satellite is ninth in the series which was launched by PSLV-C41 on April 12, 2018 and the satellite was positioned in 
geo-synchronous orbit with 29° inclination at orbital slot of 55° East. 




ISRO Navigation centre, the nerve centre of IRNSS situated at Byalalu, Bengaluru carries out ground calculation and processing of 
Navigation information. The IRNSS satellites broadcast information about its accurate position as well as time continuously from its 
orbit. The IRNSS satellite receivers on Earth that receive such information from satellites will process that information to accurately 

derive their position and velocity. They will also maintain time 
accurately and the knowledge of such time information is essential 
for providing safe and faultless navigation data from satellites. For 
accurate time measurement, IRNSS satellites carry'Rubidium Clocks' 
that do not drift as normal electronic clocks do. 




itellites in inclined orbits trace a Figure of '8' on the^ 
Earth. When any 2 inclined satellites are at 
equator, other 2 are at extreme pglitions. 


After PSR the satellite was shipped to SDSC, SHAR for propellant filling, 
combined operation and launch. IRNSS-11 was successfully launched 
on April 12,2018,4:04am by PSLV-C41 launch vehicle. With successful 


orbit positioning of IRNSS-11 the planned initial seven satellite constellation - NavIC is operational. 


IRNSS-11 is the first satellite realised in AIT-2 new clean room at ISITE 
(ISRO Satellite Integration and Testing Establishment). After the 
packages integration and pressure hold tests, disassemble mode 
1ST was carried out, followed by this the panels have been assembled 
and detailed close mode 1ST was carried out. Subsequently the 
satellite has undergone thermovacuum test, appendages integration, 
dynamic tests (vibration and acoustic), radiation tests and post 
dynamic 1ST at ISITE. 


IRNSS-Project team 
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MULTI-SLIT SPECTRO-POLARIMETER FOR GROUND AND SPACE-BASED 
SOLAR MAGNETIC FIELD MEASUREMENTS 


Space Astronomy Group has been actively engaged in solar physics research using ground and space based observatories. Sun 
is a dynamic star and often throws plasma and electromagnetic energy in abundance to the inter-planetary medium through 
flares and coronal mass ejections. This in turn defines the weather in the inter-planetary space especially for the satellites 
in orbit or traversing the inter-planetary medium. Dynamics of the Sun is greatly defined by the magnetic fields present in 
it as visibly seen as active regions (sunspots, prominences etc) and also coronal loops (Left Figure below). Hence, studies of 
magnetic field in the solar atmosphere is a major activity in any solar observing facility and the studies are carried out using 
spectro-polarimeters. 

Recently, Space Astronomy Group (SAG) has developed a high cadence (time sequence) solar magnetic field measuring 
instrument (called Multi-slit Spectro-polarimeter) that can study the photospheric magnetic field with a cadence 5-times 
faster than a classical spectro-polarimeters which have been in use for the last two decades. There is only one more such 
instrument (at the Dunn Solar Telescope, Sunspot, NM, USA) currently operational around the globe. This work will aid the 
development of the spectro-polarimeter part of Visible Emission Line Coronagraph (VELC) on-board Aditya-LI. VELC is a 
multi-slit spectro-polarimeter to study the coronal magnetic field from space while the MSSP studies the photospheric 
magnetic field from ground. A combined observation is envisaged when Aditya-LI in space to study the atmospheric 
magnetic field of the Sun especially for active regions. Aditya-LI is a first dedicated approved Indian space observatory to 
uninterruptedly study the dynamics of the solar atmosphere (chromosphere and corona in particular) and placed at the 
Sun-Earth Lagrangian point LI. 



Fig.: (left) Coronal image with multi-slit planned for VELC. (right) Photospheric intensity (top left), magnetic field (top right), line-of-sight inclination 

(bottom right), and azimuth (bottom left) measured by the MSSP. 


Mohana Krishna R (PhD Student) and Dr Sankarasubramanian K, SAG 


THE UPAGRAH TEAM CONGRATULATES Dr. M. S. SIVA FOR OBTAINING 
THIS DOCTORATE DEGREE FROM INDIAN INSTITUTE OF SCIENCE 


f Dr M. S. Siva, Scientist / Engineer'G'and Division Head, CDAD-1 /CDSG, has been awarded Ph. D. Degree by 
Indian Institute of Science, Bengaluru for his Thesis titled "Integrated Relative Position and Attitude Control 
of Distributed Spacecraft Formation for High Resolution Imaging" The thesis has proposed Innovative 
Guidance Navigation and Control (GNC) concepts using LMI based Distributed Control and Coordination to 
ensure stringent spatial positioning of formation group of six satellites and synchronization. The outcome of 
the thesis is to enhance potential capabilities of Earth observations in terms of best spatial and spectral resolution as well as 
revisit capabilities required for disaster management. This is presently need of the hour in space technology. 
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STRANGE NEW WORLDS: 

EXOPLANET DISCOVERED WITH PARAS AT MT.ABU, PRL 
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3796 and still counting! The number of planets discovered around other stars has been growing ever since the first discovery in 
1995. Planetary formation seems quite a natural follow up to the birth of stars. The dust and debris around young stars if given 
the time aggregate into planetary objects. So it happened in our Solar System a 4.56 billion years ago. We had a pretty concise 
picture of the formation of our Solar system which we thought is the norm. But as we begin to probe these faraway worlds 
we find they are nothing like we have imagined. There are planets as dense as diamonds, many times heavier than Jupiter yet 
closer than Mercury to the star, primitive ones as old as 13 billion years and systems with not one, not two but three stars and 
even planets going around pulsars (which are resurrected from dead stars). 


Efforts today are being focused on understanding these worlds and comparing it with prevailing theories of Solar System 
formation. Added to that is the excitement on the possibility of finding a habitable planet; a rocky world with liquid water on 
the surface just at the right distance from the star (known as the Goldilock's zone). 


We can be now proud that India also has added its bit to this hot pursuit with the discovery of a sub-saturn with the 1.2 m 
PARAS telescope at Mt.Abu which is part of the Physical Research Laboratory (PRL) in Ahmadabad. The team led by Abhijit 
Chakraborty observed the system for 420 days and show with a method known as Radial Velocity (RV) technique that there is 
a strong evidencefor a transiting sub-Saturn in EPIC 211945201 system with a mass of about 27 times Earth's mass and 6 times 
its Radii. Only 22 other systems are known today with masses in the range of 10-70 Earth mass. Results are published in the 
Astronomical Journal (Further reading at http://arxlv.org/submit/2255709/pdf). 


With ground observational facilities in India like at Mt. Abu, Hanie Devasthal etc, the potential is huge for many more discoveries 
in the future. 



Fig. 1: The ever increasing number of planets discovered over the years (plotted with data from www.exoplanet.eu) 


Upagrah team 



THE UPAGRAH TEAM CONGRATULATES SHRI. PARTHIBHAN P FOR 
BEST PAPER PRESENTATION AWARD 


A paper titled ""Satellite Constellation Design through Exhaustive Search" by Shri. Parthibhan. P has 
received "Best Research Paper Presentation Award" ai International Conference on Recent Challenges in 
Engineering and Technology (ICRCET-18) held at Pune, during April 2018. This paper is co-authored by 
Deva Arul Daniel. 
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AIT FACILITY-2 AT ISITE 


The ISRO Satellite Integration &Test Establishment (ISITE), an extension of U. R. Rao Satellite Centre (URSC) was conceived in 
the year 2000 as a facility to augment the satellite building capacity of the Centre. This facility is about 7 kilometers away from 
URSC, Bangalore which is replete with all facilities for rolling out a satellite right from the elemental / subsystems stage to 
Assembly, Integration and Testing (AIT) of satellites - all in one campus making it unique and only one of its kind in the world. 
As of now, all of ISRO's high power communication satellites, navigation and meteorological satellites are built and tested here. 

ISITE has two clean rooms, one in AITF-1 Complex and the other 
in AITF-2 Complex, in the space park. The AIT Facility-2 was 
inaugurated by Shri. A.S.Kiran Kumar, the then Chairman, ISRO 
in the presence of Dr. M. Annadurai, Director, ISAC on Friday, 

October 27, 2017. AITF-2 is well connected with roads to other 
test facilities within ISITE, for transportation of hardware or for 
testing of spacecraft during various phases of realization. 

The clean room in AITF-2 is of 1,00,000 class category and meets 
federal standard 209E specification, with about 1850 square 
meter working area. This is almost identical to that in AITF-1. 

The clean room is provided with change room, air shower, ESD 
flooring, lighting, overhead EOT crane of 20 tons capacity, compressed air supply, GN2 supply, dedicated seismic platform 
for CG & Ml measurements, zero G fixture, mass parameter measuring machines etc. The two clean rooms support AIT of 
spacecraft up to 6 ton class and together enable realization of 8 spacecraft simultaneously. 

The ground check out facility in AITF-2 is attached to the clean room and consists of 4 well equipped checkout labs which can 
cater to all the necessary satellite checkouts and testing. The checkout labs are fitted with modular furniture, underground 
tunnel connecting to clean room and other facilities for laying of DC and RF cables. All the 4 labs are well laid out and equipped 
with state of the art computers, checkout racks housing equipments required fortesting GEO, Navigation and meteorological 
satellites. CHECNET interlinks these labs with other facilities for remote testing of satellites. Computer tables, storage 

Dedicated air lock area, for loading and unloading 
of spacecraft hardware / spacecraft, with 20 ton 
crane is connected to the clean room. Harness 
fabrication Lab is built next to the clean room 
where spacecraft harness can be fabricated and 
delivered to clean room. Preparation of critical 
solar panels and reflector sub assemblies can be 
made in the attached Mechanisms Lab. Zero-G 
facility is built inside the clean room for solar 
panel deployment activity on spacecraft. AITF-2 is 
also provided with a MGSE storage area, next to 
the clean room. 


AITF-2 in the space park is ideally suitable for spacecraft 
realization by external vendors. The Space Park spread across 
25 acres of area within ISITE, houses all the facilities for satellite 
building and testing by the Industry partners in order to 
enhance the capacity of satellite building. The space park also 
houses High Density Interconnect (HDI) facility. Solar panel 
and battery labs along with required services. The High Density 
Interconnect Facility is aimed at realizing space grade PCBs with 
fine line and fine spacing. IRNSS-ll, a vendor realized satellite 
was the first one to be rolled out from AITF-2 in March 2018. 

Shri. P.K.Poddar, Manager, ISITE Cleanrooms, 5/G 

Dr.V.K.Hariharan, DD,ICA 



cup-boards and video wall monitors are available in all the 4 labs. 



Fig.2: Layout Plan of AITF-2, ISITE 



Fig. 1: Assembly, Integration & Test Facility-2, ISITE 


6 















































RESOURCESAT-2 COMPLETES SEVEN YEARS IN ORBIT ON APRIL 20,2018 


Upagrah News Letter 



RESOURCESAT-2 is intended to continue the remote sensing data services globally and provide data with 
enhanced multispectral and spatial coverage as well. It carried four payloads viz., Linear Imaging Scanning 
Sensor (LISS)-3, Linear Imaging Scanning Sensor (LISS)-4, Advanced Wide field Sensor (AWiFS)- A & B and 
hosted Indian Payload for Automatic Identification of Ships (AIS) onboard. All the payloads are functioning 
satisfactorily. It is offering images which have an excellent combination of large area coverage, frequent 
revisit and multispectral capabilities providing plentiful applications in the area of land and water resource 
management. 


GSAT-19 COMPLETES ONE YEAR IN ORBIT ON JUNE 05,2018 


GSAT-19 carried Ka/Ku-band high throughput communication transponders and a Geostationary 
Radiation Spectrometer (GRASP) payload to monitor and study the nature of charged particles 
and the influence of space radiation on satellites and their electronic components. It also features 
certain advanced spacecraft technologies including miniaturised heat pipe, fibre optic gyro. Micro 
Electro-Mechanical Systems (MEMS) accelerometer, Ku-band TTC transponder, as well as an indigenous 
lithium-ion battery. The performance of all the experimental subsystems and payloads is up to the mark 
and satellite is functioning satisfactorily in orbit. 



CARTOSAT-2C COMPLETES TWO YEARS IN ORBIT ON JUNE 22,2018 


CARTOSAT-2C is an advanced remote sensing satellite which carried a panchromatic camera, four-band 
multispectral camera operating in time delay integration mode and event monitoring camera which can 
provide video imageries of preselected sites. All the systems performance is normal and the users are 
satisfied with the services offered by this spacecraft. 


CARTOSAT-2E COMPLETES ONE YEAR IN ORBIT ON JUNE 23,2018 


CARTOSAT-2E is an advanced remote sensing satellite which carries a panchromatic camera, 
four-band multispectral camera operating in time delay integration mode and event monitoring 
camera which can provide video imageries of preselected sites. This satellite has been built with all 
the new technologies of Cartosat-2C. In addition, the operation of indigenously developed CFRP 
payload structure, indigenous thruster bed heater and in-house satellite positioning system have 
been successfully demonstrated. 


GSAT-17 COMPLETES ONE YEAR IN ORBIT ON JUNE 29,2018 


GSAT-17 carries Payloads in Normal C-band, Extended C-band and S-band to provide various 
communication services. It also carried equipment for meteorological data relay and satellite based search 
and rescue services being provided by earlier INSAT satellites. It was designed to provide continuity of 
services on operational satellites in C-band, Extended C-band and S-bands. It was launched into a 
Geosynchronous Transfer Orbit (GTO) by Ariane-5 VA-238 launch vehicle. The spacecraft is providing 
intended services flawlessly. 


AN EVENT NOT TO BE MISSED 

Heaven sent: Meteor showers 


As Earth glides through the trail left behind by comet swift-tuttle, be ready for a brilliant display of sparkle in the sky. While the 
perseids meteor shower happens every year, this year the peak falls on a new Moon day, perfect background for the show! 
Swift-tuttle is periodic comet visiting us every 133 years and one of the largest of its kind. With observational records as early as 322 
BC, it has a well determined orbit. It has always been seen as a threat to collision with Earth butll'oUwtiLaUeaSt for another 2000 
years according to recent calculations (which are hopefully correct!). 

Perseids meteor showers occur as Earth passes through the dust and debris of comet swift-tuttle and burn them up into tiny fireballs. 

Head out to the outskirts of Bengaluru on the weekend of 10-12 August 2018 and enjoy the show! 

(News source: World Wide Web) 
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motto of £ife 

Day or night always remember motto of life, 
Do your best if you have to awaken whoie night, 
T ake ail advice but always apply own mind. 
Never keep aside, the goal set right. 

Day or night always. 

Heart not to be broken, if results are not right. 
Patience & practice to always keep in mind. 
Keep the goals always in front of your eyes, 
Master the art, keep always trying. 

Day or night always. 

Perfection is what always to be tried. 

Do the things always on time. 

Study & play make combination right, 

Never lose hope as God is always at your side, 

E Iders to be obeyed to make spirit high. 
Stand with truth using full might. 

Day or night always. 

Only study will not make us bright. 

Learn from mistakes & aim high. 

Increase the bar after attaining the height, 

Do your duty faithfully & keep head high. 

Pull your socks & keep sorrow aside, 

Day or night always. 

Dr Kamaljeet Singh, SEG/ISAC 


S^xplorin^ Space 

space is full of unknown mysteries 

unexplored planets unexplored territories 

or maybe even unknown species 

which can overtake us and wipe out our 
histories 

spacecraft give us eyes 

to gain even some knowledge with numerous tries 

we gain insight about weather,tides and our 
hea rth 

which is none other than our mother earth 

this mystery called space will demsytify 

only when we assure that our 
satellites fly 

Shivangi Jha, SCUENG-SC, RQA 



Ankita Sinha, SCI./ENG.-SC, SPA 
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STRUCTURED TRAINING PROGRAMME 


Upagrah News Letter 


U. R. Rao Satellite Centre (URSC), organized Structured Training Programme on ""Technology Management for Indian 
Space Programme-Technology forecasting, development, transfers and IPR" during 20-25 May 2018 at ISRO Guest 
House, Devanahalli. 

ISRO being an R&D establishment is 
engaged in cutting edge space related 
technology development programmes to 
keep abreast with the International trends 
in various domains. To facilitate greater 
participation of Indian Industries and 
commercial exploitations, ISRO has well 
laid down technology transfer policy. 

In this direction, the objective of the 
programme was to provide an in- 
depth understanding on technology 
management concepts such as technology strategy, technology forecasting, technology roadmaps, and technology project 
portfolios. The course comprised of technical sessions, invited talks, industry visits and case studies. 



Introductory remarks on the programme were given by Dr M. Annadurai, Director, URSC. The inaugural guest lecture was 
delivered by Dr K. Sivan, Chairman, ISRO who emphasized the importance of Technology Management in his highly 
informative session. Some of the eminent speakers included Prof K. B Akhilesh, lISc Bengaluru, Shri Hah Varrier, Director Enzen 
Global (Global energy & environment MNC), Shri Rakesh Sasibhushan, CMD Antrix, Dr Anand Badigannavar, BARC, Dr Angshuman 
Ghosh Lead Data Scientist-Target Corporation, Shri Subramania Venkat Pillai, Director-Baker Tilly International, DrV. K Dadhwal, 
Director-IIST, DrT. Ramakrishna, NLSIU, Shri Surinder Singh, Director SCL, Shri VV Srinivasan, Director ISTRAC. 


There were 35 participants who were employees from IPRC, SAC, SCL, LEGS, SDSC-SHAR, LPSC, URSC, PRL, VSSC, NRSC, IlSU, MCE, 
ISTRAC, NARL & ADRIN. Six themes were identified by the organizing committee which were used for Brainstorming & Project 
presentation by the participants. The programme also comprised of Briefing about ISITE & ISITE Facility Visit, Space Quiz, Team 
building sessions & a Humour based talk to keep the audience engaged and reduce the monotony. 

Navaneetha Krishnan S, PPEG 


SPECIALIZED STRUCTURED TRAINING PROGRAMME MECHANICAL (SSTP- M) 


Based on the approved HRDD Training calendar for 2018, HRDD/PPEG organized a six days residential Specialized Structured 
Training Programme - Mechanical (SSTP-M) during 14-20 June 2018 for middle level engineers from core Groups related 
to Mechanical activities of URSC. 



The inaugural guest lecture was delivered by Dr Rahul 
M Cadambi, Associate Professor Ramaiah University on 
the topic ""Nanotechnology in Space Applications". 
The speakers identified for the training programme were 
from different Centres such as URSC, VSSC, IlSU, LPSC, 
LEGS & SAC. There were 24 participants from various 
Centres such as URSC, LPSC & MCE. The programme 
also comprised of industry visit for the first time to 
Tata Advanced Materials Limited (TAML) Jigani, Team Building Activity & Visit to Nandi Grama & Muddenahalli to reduce the 
monotony and keep a charged up atmosphere. The programme concluded with a 1 -hour test comprising of questions set by 
the various speakers to assess the learning levels. Navaneetha Krishnan S, PPEG 


The objective of the programme was to develop 
good system engineers in mechanical field and create 
awareness about their domain and related peripheral 
activities for better understanding & effective execution 
of their assigned tasks. The above training programme 
was conducted at ISRG Guest House, Devanahalli. 
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EVENTS 


WORLD AMATEUR RADIO DAY ON APRIL 18,2018 


Upagrah 


News Letter 


World Amateur Radio Day is celebrated every year on April 18*'' to 
commemorate formation of International Amateur Radio Union in Paris. 

In this connection, a one day workshop on the theme 'Ham Radio & Amateur 
Space Communication'was conducted in URSC on April 18, 2018 in order to 
showcase the importance of Ham Radio and its present day relevance to the 
Small Satellite Programmes. 

The event was inaugurated by Dr M Annadurai, Director URSC, in a unique way 
by initiating the live transmission of a Morse Code message through one of the 
popular software used by Hams (Amateur Radio Operators), and subsequently 
chatting live with a Ham located in south of Bengaluru using the Ham Radio equipment. He has highlighted the uniqueness of 
the Amateur Radio hobby where in people of different technical interests can pursue the field of their liking, irrespective of their 
professional job area. He urged the young employees of URSC to pursue their varied interests through the hobby of Ham Radio 
and realize another Ham Satellite in URSC, for which the centre can extend all support. 

As part of the event. Director URSC and several personalities related to Ham 
Radio, viz. some key members of ISRO's HAMSAT-1 satellite team, Bengaluru 
based Ham Institutes & the founding members of Upagrah Amateur Radio Club 
(UPARC) of URSC, were honoured with special mementos, and they subsequently 
shared the experiences of their journey into the exciting field of Ham Radio. 

The workshop introduced various facets of Amateur Radio through lecture, 
presentations and live demonstrations by the members of UPARC. The audience 
were provided with glimpses of the importance given to Ham Radio by various 

space agencies in the world and also 
the Amateur Radio Satellites being 

built by several other institutes.They were also introduced to the basics of long distance 
communication and some of the innovative techniques and gadgets used by Hams. 

Part of the workshop, which had the audience's rapt attention were the 'live' 
demonstrations using the gadgets and software which are available either freely or at a 
nominal cost. One such demo is the'live'reception of a weather picture over India from 
one of the NOAA weather satellite using these inexpensive Ham gadgets. In another 
demo, audience were introduced to a satellite tracking software using a mobile phone, 
using which the position/ location/ path of any orbiting satellite can be seen. 

Other than the technical aspects, the audiences were also provided a peek into the Societal Services of the Hams, especially 
during natural calamities, and the Fun part of Ham Radio like Fox Hunt - alias - Radio Direction Finding sport and various Contests, 
Awards & Honors. 

Overall, the participants had a good exposure to the Amateur Radio field & hobby, and the workshop induced certain enthusiasm 
in many of them, which was reflected in their positive feedback after the workshop. 

V Raju Sagi & B A Subramani, UPARC 





NATIONAL FIRE SERVICE WEEK VALEDICTORY ON MAY29,2018 


The Fire Service Week is observed nationwide under the guidance of the Fire Advisor, Ministry of Home Affairs, 
Government of India during April 14 every year. This is in remembrance of the lives lost in the devastating fire that erupted 
and the explosion that followed on 14*'' April 1944 at the Victoria Dock in the Bombay post and also to prevent fire hazards in 
all industries. The National Safety Council (NSC) has been promoting fire week campaign since 1999 with a view to propagate 

fire safety awareness. 

The Fire Service Week was observed in URSC for the first time this year, 
with a view to promote awareness among employees about Fire Safety. 
Various competitions like Essay Writing competition (in three languages). 
Poster making competition and Slogan writing (in three languages) were 
organized as part of the observance. An emergency fire evacuation mock 
drill of AIT-1 Block at ISITE was also conducted on 18*'' April, 2018. 

The valedictory of FSW-2018 was held on 29*'' May 2018. Dr. A. K. Sharma, 
Controller, URSC/DD, MISA appreciated the idea of FSW observation 
and said that these activities go a long way in re-enforcing the idea 
of safety in the minds of the people. Shri. G N V Prasad, DD/MISA also 
spoke on the occasion and highlighted the various activities of STDD. Shri. Mallikarjuna Y B, Sr. Manager (Fire & Safety), 
HAL, Bengaluru, gave a brief presentation on various aspects of "Fire Safety". He also gave away prizes to the winners of the 
various competitions. 

Mohamed Nagoor Meeran M, Safety Engineer, STDD/PPEG/MISA 
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SATELLITE TECHNOLOGY DAY ON APRIL ^ 9 ,2018 


Upagrah 


News Letter 


Satellite Technology Day (STD) celebrated at U. R. Rao Satellite Centre (URSC), commemorating the launch anniversary of India's 
first satellite "Aryabhata" gives a forum to present and discuss some of the technologies developed in the recent past. 


The technical session started with "Aryabhata" Lecture which was delivered by Distinguished Professor, Dr. T. K. Alex 
(Former Director, URSC) on'^Advances in Optical Communication". 


TECHNICAL PAPER PRESENTATIONS: 

Papers on various spacecraft technologies were received from all ISRO centers. Papers stressing on novelty and belonging to 
the following categories were invited, namely new design concepts, theoretical modeling and analysis, demonstrated results 
on-orbit and/or on ground, new process / product development and applications, new materials and their scope in spacecraft 
systems, new methods of test, evaluation & characterization, spacecraft ground systems development and standardization of 
spacecraft systems for production and automation. 



There was a highly enthusiastic 
response from the ISRO 
community to this call and 
sixty papers were received. 
Rigorous evaluations of the 
papers were carried out by 
meticulously selected domain 
experts. Six outstanding papers 
were selected for presentation 
during the Satellite Technology 
Day-2018 symposium. The 
selected papers brought out 
the designs and developments being realized in different areas of spacecraft technology. The Proceedings of STD-2018 which 
includes the abstract of the "Aryabhata" lecture and extended abstracts of all the six selected papers were released. 


SPARK - PLATFORM FOR INNOVATIVE IDEAS 

The main motivation of conducting SPARK is to provide a platform for the young engineers, to come forward and enlighten 
the satellite community about what they envision as the future of Satellite Technology & Applications. SPARK is especially 
programmed for young minds to come out with innovative ideas and research proposals that can be developed for future use 
in the areas of satellite technology, applications and explorations etc. 


Considering the short time, the response to SPARK was excellent. The ideas submitted were interesting, ranging from proven to 
fantasy, but on the whole, thought provoking.The proposals showed the sincere efforts put by youngsters. Nineteen proposals 
were received from various fields of satellite technology, applications & explorations. Another Interesting aspect was that the 
authors did not restrict themselves to their field of work in ISRO but spread their thinking wings beyond. 


Concept, originality and feasibility of the idea were the factors considered by the reviewers chosen from relevant fields. Based 
on the feedback from the reviewers, four abstracts were selected for final presentation. 


STUDENT PAPERS: 

As several academic institutions are involved in spacecraft related works, it was thought that it would be appropriate to have a 
session where the students present the papers related to satellite technologies and for the first time this session was introduced 
during STD-2018. 


The response to Student papers was excellent. The topics were innovative and many new proposals and ideas were put across 
by young students from various colleges. The proposals showed the sincere efforts put by youngsters. Forty three proposals 
were received covering all fields of satellite technology and applications. Based on criteria detailed in the call letter, importance 
was given to the concept, originality and feasibility. Reviewers were chosen from relevant fields and based on the feedback 
from reviewers, four abstracts were chosen for final presentation. 


With the Aryabhata lecture, presentation of the technical papers, presentation of student papers and SPARK, it was a 
full day event at URSC. 

Organisingcommittee, STD 2018 
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EVENTS 


Upagrah 


News Letter 


CONFERENCE ON SOUTH ASIAN SATELLITE (CSAS-2018) ON JUNE 13,2018 


05^^ May 2017 was indeed a memorable day to all the 
countrymen and to ISRO in particular. It was on this day 
GSAT-9 satellite took its flight onboard GSLV MKII F-09 flight 
to its designated orbit for rendering communication services 
to SAARC countries. This mission was also unique because 
it carried Electric Propulsion System (EPS) for the first time 
in orbit. To commemorate the successful demonstration 
of this technology for a period of one year in orbit, 
URSC organised a one day Conference on South Asian 
Satellite-CSAS 2018 on the 1 3 ^^ of June 2018. 



Delegates from all ISRO Centres, University students and special invitees were welcomed by the chairman of the organizing 
committee. Shri. Kiran Kumar, Ex-Chairman, ISRO and Director URSC delivered the key note address and the presidential 
address respectively. 

This conference aimed at sharing the developmental challenges and in-orbit operational experience with EPS. It also provided 
exposure to the innovations in satellite propulsion systems for futuristic missions. The conference was held in two sessions. The 
first session focused on the developmental challenges for EPS inclusion, performance in orbit and the lessons learnt thereof. The 
second session was based on the innovations in the field of Propulsion for the next generation satellites. Two plenary talks were 
delivered, one each by Professor R.V. Ramanan from IISTThiruvananthapuram and Dr. ShashankChaturvedi, Director, Institute for 
Plasma Research (IPR).These talks laid emphasis on low thrust propulsion systems and their applications. Papers in the related field 
were invited from all ISRO Centres, NSC, NTs, NST and Indian institutions making nano satellites. The papers were reviewed by the 
editorial committee and selected papers were presented on the day of conference in the second session. A souvenir comprising 
of all the received papers was also released. 

The in-orbit experience gained from GSAT-9 EPS operations has paved the way for future developments which are being carried 
out. This conference has provided an insight to the recent developments in the field of satellite propulsion which shall be very 
useful in the making of nano satellites. 

Farhana Tabassum, Member Secretary, CSA5-2018 


GRANDSLAM CRICKET 2018 ON MAY29,2018 





Grandslam Cricket 2018 - Inter-group Cricket 
Tournament was organized by URSC Welfare 
Association (UWA)/URSC Sports Council (USC). 
The tournament was conducted on league cum 
knockout basis (total of 47 matches), with 20 
teams (more than 300 employees of URSC, who are 
members of Welfare association) participating in this 
mega event. The tournament was conducted using 
tennis ball. The grand finale of the tournament was 
held on 29**’ May 2018 at K.V NAL School, between 
PROJECTS and SEG teams. PROJECTS team won a 

nail biting final match to 
win the championship. 
Both the inaugural match 
andthefinal presentation 
ceremony, was graced 
by the presence of 
Director, URSC. 


A.V. Nirmal, 

Group Director, SEG. 
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INTERNATIONAL YOGA DAY CELEBRATIONS ON JUNE21,2018 


Upagrah News Letter 



While addressing the 69^^ session of 
United Nations General Assembly (UNGA) 
on September 27, 2014, the Honorable 
Prime Minister of India Shri Narendra Modi 
urged the world community to adopt an 
International Day of Yoga. On December 11, 
2014, the 193 member UNGA approved the 
proposal by consensus with a record 177 
co-sponsoringcountriesa resolution toestablish 
2V^ June as "International Day of Yoga". In 
its resolution, the UNGA recognised that Yoga provides a holistic approach to health and well-being and wider dissemination of 
information about the benefits of practicing Yoga for the health of the world population. Yoga also brings harmony in all walks 
of life and thus, is known for disease prevention, health promotion and management of many lifestyle related disorders. 


OF YOGA 



Every year URSC celebrates International day of 
yoga with a host of events that creates awareness, 
interest and opportunities to practice yoga among 
the employees. Fourth International day of yoga is 
also celebrated with all the varied dimensions of 
yoga spanning a fortnight. Regular yoga sessions 
with asanas, pranayam and meditation are organized 
for a week which was conducted by QCI certified 
level-2 yoga teachers from Art of Living, Bengaluru. 

Various competitions like asana demonstration, surya 
namaskar challenge and yoga quiz were organized which saw an enthusiastic participation from the employees. 


The celebration on June 2V^ started with more than 300 employees of URSC attending ""Common Yoga Protocol 
(CYP)"lead by Sri. Aravind Mishra (Sri Sri School of Yoga, Bengaluru). The event was attended by many senior dignitaries 
of URSC like Dr. Anand Kumar Sharma, Controller, URSC, Dr.Venkateswara Sharma S, Deputy Director, SPA, URSC and 
Shri. Manohar L Vanniar, Sr. Head P&GA, URSC. 


It was followed by a Yoga seminar by Sri. Manas Maral (Founder of Sushrut Yog Research Centre, Bengaluru) on the topic of 
""Therapeutic yoga". His talk about alternate medicine and useful yoga practices for physical health and mental peace was 
received well by an audience of more than 200 employees. In the prize distribution ceremony lead by Chief Guest, employees 
were honoured with certificates for winning the various events organized as part of yoga week celebrations. 

The cultural event was based on theme of 
""ashtanga yoga (eight limbs of yoga)" 

performed by the students of Sri Sri College 
of Ayurveda, Bengaluru. It was a fusion 
of various dance forms, vocal renditions 
expressing the in expressible bliss that can 
be achieved by the disciplined practice of 
yoga. The cultural event concluded with 
the demonstration of intuitive abilities of 
some gifted children who are practicing a 
specialized technique of meditation called 
"Pranja Yoga". 



A meditation program called "APEX Sahaj"from Art of Living for 25 senior management members was also conducted from 

June 25^^ to 27^^. This is a popular program among many corporates, known to improve the intuition, innovation and right 

decision making abilities among the practitioners. ^ ^ 

Convenor, International Yoga Day Celebrations -2018 
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WOULD HOT OR COLD WATER TURN INTO ICE FIRST? 

If you haven't done an experiment, a Tanzanian school kid did back in 1963. Named after him the Mpemba effect is the observation that hot water 
freezes before cold water. He asked an explanation on this observation when Denis Osborne, a physicist visited his school. Inspite of the sniggering he 
recieved, Osborne tried it out and was surprised to find this effect and co-authored a paper with Mpemba in 1969. References to this observation date 
back to Aristotle but the observation itself have been debated. Often it turns out that there are differences in the experimental conditions between 
labs making it difficult to come up with a concise set of observations and supporting theoretical framework. A 2016 scientific report (Burridge and 
Linden) in Nature states that Mpemba effect is not a real effect. However out of the many possible explanations, a popular one is as follows: 

H bonds and its network differs as water changes its state. For example there are none in water vapour, a few in liquid water and frozen as a network in 
ice. These bonds that hold the water molecules together as a network differs in strength. A simplistic explanation is that there are many more strong H 
bonds in hot water than in cold water such that while the cold water molecules have to re-shuffle (until the thermal energy is not enough for them to 
move) and figure out how their network should be in the frozen state while the hot water molecules already know that. 

Is your home made ice cream quick if you freeze it hot? Find out! 
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^§TT 

% 3T^^, ft^t 
% MP% IRfm ^ ^ ^ 

^ fcRT^ ^ 3Tl^cj7|^/cj74x||Rij'|' ^ ft^ 
cbl4i^lldl ^ 3ll4ldH ^JfRTT tl ^ 

WT Tl, ^.3TR.^ WIF ^ 

25.04.2018 ^ ^.3TR.XT^.#. 4N!|cbKH 
(^.-1), cbl4d4i45'J1^IKlP|cj7 

^ % 3t1^c|:)|R 41 %■ feT^ STJ^TFT SKI 

ft4t 45i4^iidi ^ 3iiii'ld4 14^ w an I ^Ff45m, #FR?f. 4kT fMf 3#nnfr ^ nrf^RR-, 

MH, cblf^cb n 'HHM n^TRH, 341. 31^ ^ 3Tf^ X^ ilf4'niRl4l' nn WRT I d<4|i^-c|ld 

jfr. srnxjR- 3?^ wr, R4aicb (5ff%^ n toxn) i^.3tr.^. n 31 ^ 4 hi 4e, M f^Wff ^ ^ nn 

'iHdidd f^nr I cbi4aiidi %■ ^TxxmM % xT^ 6 [ctt% fXT ^TxxrnM xfff^, ■Rpjxfr srRff^irnf ir 

Mxm X5R4T 311^%^^ ^ f4RFT illdHI^H #3RT3Tr X^ XTftTSM if? ifR- ^ XTRl'niM 3TWT nx^FTT I ^§1 
^ X3x^ "^'nM ^ cbidl^dd ^ 3Tf4cHR4i x^Rrixt" xr oijici^iRcj, ^ ^ xTftrsTXfnW f4^ 
wncf^nx dMcbiii xfr x^i 



^ Cbl4aildl R ^ 80 Jff^xnRpTr ^ XTFT I x4r.i^.4t. JfXFfT^, xjxr R4aicb, i^.3TTt.i^.iT. ^ X^ 

ciiRid'!, m\^, chRcj, n 'dHM n^iKH ^ cj7i4^iidi 4x 'Unmn 3ia3T5Tcn i Wr4 ^ xTRixnRRfr 

Rr 3Tx^it^ Rfxnr Rfx 3 txrt i^iKicRd nxpt f|4t R nR- sfR- 3Txr4 wnxfM 4x ^ar ft4t R didldiM nR- ?t§it 

SlIcbRdcn 3TWRT, 3Tf^ 3{wm, RlRh-KHI Rf^, X#iSI RfRl, 3 tRr 3TT4^ 3TTf^ JfXI^ xRr ft4t R 1# | dddd^! 

X3XT Pl4a|cn, i^.3TTt.i^.Xx. x^ c[f^ MH, cblRjcb cf xnFTHT HaiKHd ^ 3TXI^ Xf^T-XfXXT# % ^ JffcrnrRRfr JRM 

XT5r 34^ Rfxan sfR- ^24 ^ X3X^ 3T^WT 4x ^TXXnTM MdlR|cHR4l' Cj7|4^lldl 4x 3ll4ldH 4x 

fefX^ n?4T^ I 


cH4aildl 4x 3tcT R #FRfr xRfxTj ^TX^^, cff^ ft4t 3TRRFXTfr ^ X^X^t Xf4T 3TF[R JRfX^ 14x^41 






XTXTT T4XX4Xm44 WiRwT X[#[f% (^-1) % 

cTcxnnafH 4 Rdicb 08.06.2018 ^ xr^ 

Rcl'lild Yixnxnm 'IHxx^dd Xf44 31|i|'ldd Rfxan 
Xian I ^ xrnnxTXFT (nxi-i) x^ d^iicnKH 
(nx4-2) 4x xnxfr xn^xRi cbiiiidd'i' 4x nafTn 
xxcT ^144^ niM nR suhRici Rfxan xi^n 
an I 84died xn^ 4 % xmai 

nX44?fXXT ^ ^3ncT ft I xf%^ TT^ 
ciiRidNi, cff^x^ nanxT, nxife n 'Ihihm 
yaiKHd / 3iazf^, ^144^ 'IHxx^dd 33141^4 XffRrf^, ^ xjrif^-sicT XFTmxntf nX4 W4c4 Rfxan I HdKfld J|U|HM'|' 
^ tRr Mv^dd f4xan X4744I ;tf. xt.%. -^mt, Ridden 4 xnx44 nt Rfxani tf. 1^. 34XJXJ44ft, 33X2454, 
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News Letter 


J TO Tnruw (w-i) J|j 


/ Pl^^lcji, ^.3TR.'q^.^. ^ 'JHHK'I^ 

^ ^ ?T 2 IT StEJTSft^ ’TTW I 

^ Pl^i^lcb, ^'5TM 

f^WT, M ^ 'IHHKI^ % ^5^ Srfrlf^ 

^1 '5TTW % ^kn TM'^TM 

% ^STT Wlt^WT % i[k ^ 

vHHcM>n ^1 ^frpRft kkr ■£[k^ 

ft^ arf^RFkt ^.aTR.x^.^. ^ 

WH fkn I ^frpRft ^ ^RTR', ^rkr^, 

/ ft^ arf^Rkt, ^.aTR.x^.^. ^ iUM^ I vdc^tiien % in^ ^ skW ^^R 

Pl^i^lcb (^.'^TT.) kf^, 3T?Tk5T kWT ^ ^ 3TM 3Tk ^ W ^2TT 
ft^ 3F^c|Kcj7, kt.X^.3TTt.3TR. ^ tfkfffkk XR ft^ wM WR^ km W ciJI^H fkn XR 

krmrsT ?tt, ^.m.'^.^Trt., ^ ^ k mrmr arkkt ^ H4lHdH k-sikr km w m 

^ '!H-cjien km I mkR 3TTw WH k ^MeH ^ mm km m i 






3T^-^2018 


m kt kkr ^ srjm rntmi % mR-mR kr kram ^ kk mk k nkr w m kkt 
wkikkidi ^ mtm km rrt ti ^ m k 26 akR 2018 kr % arkcbi'n/cb^diRk %feRftk yj^dlTi'Tl 
Mkiiilkidi ^ rftRr km m 1 #m kg kR", %Tfm/3TkmT ^ k nkrkkm ^ kdien km 1 
nkr^TTkrkf k wk ^ rrtr k ykikkidi k m km 1 



^ 2018 w k kr-ftkt ^ srkmkmkrrkkf % feR 09 ?Tkki ^ ftkt mkfR rt snkm km m, kRrk 
kfRk m ddkd km ftk k mtmr km m i kf. k[kR ^rr, crk^ kinfm m #m kkrr rnkm, 
kkRi ftkt srkmk Rm nkrkkm ^ knkm ^1 



^ k^3RT k mkR fkmF> 12 gg 2018 kr kRk> ftk Rkr am^k/rnfm^ % fkg mkm ^ mkkr ^ 
d00 kl9d fkkt P|6|£T yfdklRldI RT SnkkPT khdl ddl I aSr^i^#HT-iiOten, cri^fl^t srtelt 
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